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This memo summarizes the attached EFED Envxronmental Risk Assessment for the methyl
parathion RED. It includes suggestions for labeling and mitigation measures and identifies gaps
and uncertainties resulting from outstanding data requirements. The assessment identified the
following major issues of concern:

. Methyl parathion is very highly toxic to birds, aquatic invertebrates and small mammals,
and poses a high acute risk to birds and aquatic invertebrates, as well as high chronic risk
to birds. :

J Methyl parathion is very highly toxic to pollinating insects such as bees, and has a well
documented history of bee-kill incidents.

' Use Characterization

The environmental nsk assessment is based on the following use information for methyl
parathion:

. Methyl parathion is an organophosphate insecticide registered for use on 48 crops. Cotton °
and corn account for about two-thirds of the nine million pounds used annually.
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Methyl parathion is sold in microencapsulated and emulsifiable concentrate formulations.

The maximum single application rate (3 1b. ai/acre) is for cotton. Ten seasonal

applications are permissible at a minimum 7 day interval, for a maximum seasonal rate of
30 1b. ai/acre;

Ecological Risk Characterization

EFED concludes with a great deal of certainty that the use of methyl parathion poses
significant risk to nontarget organisms in terrestrial and aquatic environments. The
toxicological and exposure data suggest strongly that acute and chronic effects on birds, acute
effects on bees, and acute effects on aquatic invertebrates are likely to occur as a result of
methyl parathion applications.

Substantial data suggest that the overall ecological risk from methyl parathion is quite high:

Methyl parathion is “very highly toxic” to birds, and RQs calculated for avian effects far
exceed levels of concern. The level of certainty in this assessment is high. Studies cited in

~ this chapter indicate that a suite of effects occur with short exposure to methyl parathion.

These include direct mortality, as well as acute sublethal effects such as reproduction
effects, changes in maternal care and viability of young birds, anorexia, increased

* susceptibility to predation, and greater sensitivity to environmental stress.

The aquatic RQs are calculated based on PRZM-EXAMS simulations, which may
overestimate exposure levels. However, the resulting risk quotients are so high that the
aquatic invertebrates LOCs would be exceeded with even an order-of—magmtude
reduction in the RQs.

Extensive data over 20 years indicate that methyl parathion is “very highly toxic” to
nontarget beneficial insects such as honey bees. Currently, warning language is on labels
for the microencapsulated Penncap-M formulation, because the microencapsules are
inadvertantly collected by honey bees along with pollen. Continued bee-kill incidents
indicate that the current label language is not sufficient to mitigate this concern. Studies
cited in this chapter suggest that the EC formulation of methyl parathion is also hazardous
to bees; warning language from the Penncap-M label should be required on all EC
products, as well.

The uncertainty in the environmental fate database for the highly toxic degradate methyl
paraoxon may lead to an underestimation of avian and mammalian exposure to biologically
active methyl parathion residues. This point is particularly important because degradation of
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parent to methyl paraoxon on the surfaces of leaves and avian food items may result in an
exposure to toxic residues which can result in prolonged acute and/or chronic effects to birds,
mammals, and reptiles. Avian exposure to biologically active degradates which may be
present during and after the parent compound’s dissipation is particularly important since
negative effects on bird reproduction have been observed for methyl parathion exposure
periods as short as 8 days.

Water Resources Assessment

The water resource assessment, based on the known fate properties of methyl parathion along
with limited monitoring data, concludes:

. Parent methyl parathion is not likely to move appreciably through the soil to ground
water, except in areas where the ground water is particularly vulnerable (shallow depth to
ground water, highly permeable soils with low adsorption capacmes)

. Methyl parathion can be expected to move to surface water via runoff or spray drift.
Parent methyl parathion has been detected at low concentrations (< 2ppb) in non-targeted
surface-water monitoring programs, but these instances are rare, and isolated. Targeted
monitoring data from the State of California resulted in maximum detections as high as 6
ppb. Monitoring results from the same locations have consistently been below 1 ppb since
the imposition of mitigation requirements such as a 300 foot downwind buffer for aerial

- sprays and rice-field water-holding requirements.

. Estimated concentrations of methyl parathion in surface-water sources of drinking water
(DWEC) were based on PRZM-EXAMS simulations, due to inadequate direct drinking-
water monitoring data. Estimated drinking water concentrations for HED were derived
using model simulations of the maximum cotton use rates. The DWECs derived from this
modeling were 214 ug/L for acute risk and 4.2 ug/L for chronic risk.

. The targeted monitoring data from the State of California indicate that acute
concentrations may not be as high as simulated by PRZM-EXAMS. While the data
collected by the California Department of Pesticide Regulation (CDPR) did not
corresponded to the highest allowable use rates (rice @ 0.75 1b ai/acre as opposed to
cotton @ 3.0 Ib ai/acre), the quality of this data is high. EFED believes that acute (peak)
concentrations of methyl parathion in surface water can at least be periodically detected in
the range of 0 to 6 ppb, based on CDPR data taken before mitigation measures were
adopted in the early 1990's. It is likely that higher concentrations could be encountered in
connection with uses that have higher uses rates and numbers of annual applications.
Still, the peak concentration of 6 ppb detected in this study should be given greater
weight than the peak concentration of 95 ppb simulated by GENEEC for rice, especially
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for drinking-water estimates.

. Similarly, the peak concentration of 214 ppb estimated for the cotton use should be
considered highly conservative. The USGS is currently analyzing targeted water samples
from Mississippi River tributaries flowing through areas of heavy cotton culture and
methyl parathion use. Methyl parathion has not yet been detected in these surface-water
samples, but only a small portion of the collected samples has yet been analyzed.

. EFED believes, qualitatively, that methyl parathion is not likely to pose a significant
chronic risk to drinking water nationally. Targeted and non-targeted monitoring data over
many years have yielded a low detection rate in both surface water and ground water. It
should be noted, though, that the quality of the monitoring data is not uniformly known.
In addition, even the recent data collected from the USGS NAWQA study had analytical
recovery problems for methyl parathion. Even still, the monitoring data cited in this RED
chapter have maximum concentrations several multiples below the modeling estimates.
The chronic DWEC from PRZM-EXAMS of 4.12 ppb should be considered to be
conservative.

A first-tier assessment of possible transport of the major degradate 4-nitrophenol .
(paranitrophenol) to ground water and surface water is included in this chapter. This degradate is
toxic, but since it has a different mode of action than methyl parathion and methyl paraoxon, it is
not included in HED’s tolerance expression. There is significant uncertainty in the results of this
assessment beyond that introduced by the GENEEC screening model, because: 1) the
environmental fate database for 4-mtrophenol is incomplete, requiring the use of conservative
default assumptions, and 2) 4-nitrophenol is introduced into the environment by other natural and
industrial processes.

Data Gaps

Environmental Fate: Most environmental fate data requirements for methyl parathion have been
satisfied. However, the following study requirements have not been fully satisfied:

.. 162-1Aerobic soil metabolism'(for degradate identification and quantification)

o - 162-3 Anaerobic aquatic metabolism (for storage stab1hty, degradate identification and
quantlﬁcatlon)

. 163-1 Leaching and adsorption/desorption (soils were autoclaved, need confirmatory
data)

. 163-3 Field volatility (in response to USGS detections of methyl parathion in air and rain
samples)
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. 164-1Two terrestrial field dissipation study for the microencapsulated formulation, and an
additional field dissipation study for the EC formulation to replace previous unacceptable
study. » '

In addition, the formation of the degradate methyl paraoxon cannot be quantified with existing
data. This is significant because this degradate is of apparent toxicological concern. Estimates of
environmental concentrations for the HED drinking water assessment did not explicitly include
methyl paraoxon. Based on supplemental data which suggested that methyl paraoxon is formed
in small quantities in the environment, it was assumed that the maximum combined residues of
methyl parathion and methyl paraoxon would be less than the maximum surface and ground-
water concentrations of methyl parathion estimated by EFED screening models. In order to better
estimate potential concentrations of methyl paraoxon in surface water and ground water,
additional data, particularly soil and aquatic metabolism studies, are needed.

Ecological Effects: The ecological toxicity data base is complete except:

. an estuarine/marine invertebrate chronic toxicitil study (72-4(b)). The study is needed
because both acute and chronic LOCs are exceeded for freshwater invertebrates and acute
LOC:s are exceeded for estuarine/marine invertebrates;

. vegetative vigor (122-1) and seedling emergence ( 122-1) studies;. -

. " aquatic plant growth (122-2) studies using both Lemna gibba and Kirschneria
* subcapitatum. These studies are needed to further characterize risk to aquatic organisms.

Suggestions for Risk Reduction

In addition to the label language proposed below, EFED suggests the following measures to
reduce risk to nontarget organisms from exposure to methyl parathion. These measures are
expected to reduce the overall risk, but not necessarily below the level of concern. It should be
noted that qualitative and field evaluations of these reduction methods have not been completed.
These recommendations may need to be upgraded in the future.

e  EFED recommends that no-spray buffer zones of 300 feet be observed around all
potentially sensitive bodies of water for any aerial application of methyl parathion. The
CDPR has had success in reducing methyl parathion drift to surface water bodies by
setting a 300-foot downwind buffer zone from any agricultural drain, and prescribing
specific equipment for aerial sprays.. Given the apparent effectiveness of this and other
measures mandated by CDPR, we believe that buffer we recommend is likely to mitigate
the significant effects methyl parathion residues may have on nontarget aquatic
organisms. However, given the possibility of changes in wind difection during
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application and the potential problems associated with enforcing a wind-directional
buffer, EFED recommends that the buffer be mandated regardless of wind direction.
EFED is currently awaiting comments from external peer reviewers on the Spray Drift
Task Force (SDTF) laboratory and field database and AgDRIFT, a spray-drift
simulation model. EFED hopes to use AgDRIFT as a sanctioned risk assessment tool
to refine its evaluation of appropriate buffer zones for spray drift mitigation. Once the
use of AgDRIFT has been approved. EFED and Cheminova can reconsider how wide a
“buffer would be appropriate for methyl parathion.

. EPA and the registrants of methyl parathion should discuss significant reductions in the
maximum use rate and number of applications for most uses. One reason cited by the
CDPR for the success of their mitigation program for methyl parathion on rice was the
decline of methyl parathion use over the 10-year sampling period. Discussions with crop
experts from around the country detailed in this document indicate that the maximum
label rates requested by the registrants for most uses are generally significantly higher
than what is actually used in'the field.

. For ground applications of methyl parathion adjacent to water bodies such as lakes,
reservoirs, rivers, permanent streams, marshes or natural ponds, estuaries, and
commercial fish ponds, a natural vegetative buﬁer strip will reduce adverse 1mpacts to
aquatxc organisms.

. . Risk of exposure to sensitive aquatic areas should be reduced by avoiding applications
when wind direction is toward the aquatic area.

EFED notes that methyl parathion is already classified as a restricted use pesticide.
Suggested Label Language

The bee-kill incidents reported in the EFED RED chapter indicate that current label language and
mitigation measures have not sufficiently reduced the risk of methyl parathion use to honey bees.
EFED recommends that current label language be strengthened to better avert additional honey
bee and wild pollinator losses in the future. EPA has participated in the State Labeling Issues
Panel (SLIP) to develop appropriate language for the methyl parathion label. This panel
included representatives from the following groups, State or Federal agencies or departments:
Apiary Inspectors of America (state of Washington)

North Carolina Department of Agriculture

South Dakota Department of Agriculture

New Jersey Department of Environmental Protection

Washington Department of Agriculture

Nebraska Department of Agriculture
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Arizona Department of Agriculture
EPA Regions 1-10

American Beekeeping Federation
American Honey Producers
Agriculture Retailers Association
National Aviation Association
American Farm Bureau
Washington State University
EPA, OPP, EFED

OECA, OC, AB

OPP,RD

OPP, FEAD, PRSB

With input from these organizations, labeling changes are being considered by the Office of
Pesticide Programs’ Field and External Affairs Division and the bee expert from the
Environmental Fate and Effects Division. A draft Pesticide Registration Notice would add the
following language to the methyl parathion label:

This product is highly toxic to bees during application and for ___ (hours or days)*

_ after application. Bees may be present due to blooming or pollen shedding crops or
weeds in the treatment area and adjacent areas. Do not apply this product if this
pesticide will be toxic to bees that are present or are likely to be present in the
treatment area or in adjacent areas. Your state or tribal pesticide agency may have
additional regulatory requirements. Also, your local cooperative extensmn office may
have recommendations for the protection of bees.

*The time period to be inserted is based on bee toxicity data for the product.

If future methyl parathion labels add public health uses, the third sentence of the above
statement should read:

“For non-public health uses, do not apply if this pesticide will be toxic to bees that are
present or are likely to be present due to bloom or pollen shed.”

Definitions of key terms in the above statements include:

Blooming crops (including cover crops) - five or more blooms per square yard on the
average in a given field or one or more open blooms per tree or vine in an orchard or
vineyard. Blooming crops that are not attractive to bees include, but are not limited to:
barley, lentils, white blossomed peas, second bloom of pears, potatoes and wheat.

Blooming weeds - five or more open weed blooms per square yard on the average for
the area being measured for ground cover in orchards or vineyards, fence lines, ditch



banks, or field, vineyard or orchard edges.

Pollen shedding corn - ten percent or more of the corn plants in any one quarter
portion of that field are showing spike anthers.

This labeling has been given to the SLIP and presented to the State/FIFRA Issues Research
Evaluation Group (SFIREG) at a recent meeting.

The EC formulation of methyl parathion is also toxic to honey bees. EFED recommends that
label warnings in the Environmental Hazard Section, and crop-specific label precautions to
protect bees, be included on the EC formulation label as they are for Penncap-M.

SRRD/SRB has suggested long-term pollinator protection awareness and training programs as
another potential mitigation measure. The registrants should sponsor long-term pollinator
protection awareness and training programs, which would be mandatory for pest control _
operators applying for certification or recertification. A new section on bee protection could be
added to the materials on which pest control operators are tested. A manual could be published
that addresses the importance of native and commercial pollinators, the recognition of common
native and commercial bees, pollinator protection measures, and methods for rapidly
determining the relative abundance of blooming crop and non-crop plants in the area to be
sprayed. ’ :

' Althougﬁ these two methods of mitigation would be expected to reduce bee kills it is difficult to
prevent hive contamination because bee can forage so far from the hive. Also, labeling which
warns a beekeeper of an application may not be practical. Hives are heavy and not easily moved.

In some cases it is necessary to move a large number of hives which may be impractical.

Statement to minimize the potentlal for sarface water contamination for all end-use
products:

This chemical can contaminate surface water through aerial and ground spray
applications. Under some conditions, it may also have a high potential for runoff into
surface water after application. These include poorly draining or wet soils with readily
visible slopes toward adjacent surface waters, frequently flooded areas, areas overlaying
extremely shallow ground water, areas with in-field canals or ditches that drain to surface
water, areas not separated from adjacent surface waters with vegetated filter stnps and
areas overlaying tile drainage systems that drain to surface water.

Other label statements for toxicity to nontarget organismsi

Manufacturing Use Products



This pesticide is very highly toxic to aquatic invertebrates. Do not discharge effluent
containing this product into lakes, streams, ponds, estuaries oceans or other waters unless
in accordance with the requirements of a National Pollutant Discharge Elimination
System (NPDES) permit and the permitting authority has been notified in writing prior to
discharge. Do not discharge effluent containing this product to sewer systems without
previously notifying the local sewage treatment plant authority. For guidance contact
your State Water Board or Regional Office of the EPA.

End Uée Products: Non-granular formulations

This pesticide is very highly toxic to aquatic invertebrates and wildlife. Birds in treated
areas may be incapacitated, have reduced number of offspring or be killed. Shrimp and
other aquatic organisms may be killed at recommended application rates. For terrestrial
uses, do not apply directly to water, to areas where surface water is present or to intertidal
areas below the mean high water. Runoff and drift from target areas may be hazardous to
aquatic organisms in adjacent aquatic sites. Do not apply when weather conditions favor
drift or runoff from target areas. Do not contaminate water by cleaning of equipment or
disposal of equipment washwaters. :

End-ﬂ se Products: Microencapsulated formulations

This pesticide is very highly toxic to aquatic invertebrates and wildlife. Birds in treated
areas may be incapacitated, have reduced number of offspring or be killed. Shrimp and
other aquatic organisms may be killed at recommended application rates. For terrestrial
" uses, do not apply directly to water, to areas where surface water is present or to intertidal

areas below the mean high water. Runoff and drift from target areas may be hazardous to
aquatic organisms in adjacent aquatic sites. Do not apply when weather conditions favor
drift or runoff from target areas. Do not contaminate water by cleamng of equipment or
disposal of equipment washwaters.

Peer Reviewers

This chapter was peer-reviewed by Ed Odenkirchen, Ed Fite, Brian Montague and Arnet Jones.
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INTRODUCTION AND USE CHARACTERIZATION

Methyl parathion is an insecticide and acaricide used to control boll weevils and many biting or
sucking insect pests of agricultural crops. Methyl parathion is in the organophosphate class of
insecticides and kills insects by contact, stomach and respiratory action.

Methyl parathion has been registered for agricultural use since 1954. It has been classified as a
Restricted Use Pesticide (RUP) since 1978 based upon its acute toxicity to humans.and birds.
Therefore, it can only be sold or distributed to, and used by, Certified Pesticide Applicators or
persons under their direct supervision. Methyl parathion is registered for outdoor, agricultural
uses only.

There are two main registrants for methyl parathion. Cheminova Agro AS produces all of the
technical methyl parathion sold in the United States. Cheminova also produces a 4 Ib ai/acre
emulsifiable concentrate formulation, and a 6/3 EC mixture with their insecticide ethyl parathion.
Elf Atochem North America is the registrant of the Penncap-M formulation, which has been
registered in the United States since-1974. Penncap-M is formulated into microcapsules which
range in size from approximately 5 to 50 microns (about the size of dust or pollen particles).

Cheminova and Elf Atochem are supporting the use of methyl parathion on 45 crops, with 24C
registrations in effect for 3 other crops (sweet potatoes, almonds and walnuts) on a local basis.
More than two-thirds of the estimated 9,000,000 pounds of methyl parathion used annually is on
cotton and corn. The cotton market accounts for more than half of the usage in the United States,
and is dominated by Cheminova’s EC formulation. .

Because cotton accounts for a majority of methyl parathion sales, use. of methyl parathion is
heaviest in the southern United States and California. Cotton production is most concentrated in _
five regions of widely varying climate and hydrogeology: the Mississippi Delta, the High Plains
and southern tip of Texas, California’s Southern Valley, and southwest Arizona. However,
although cotton is the most important market for methyl parathion, data provided by Chemmova
indicates that this chemical is used in almost every state iri the Union.

Penncap-M accounts for most of the use of methyl parathion on corn, and corn is consistently the
largest market for this formulation. Over the last decade, Cheminova has withdrawn its
registration of the EC formulation for several crops that are now served only by Penncap-M.
These include stone fruits, pome fruits, tree nuts, tomatoes, grapes, peanuts and lentils.

In an agreement dated July, 1996, Cheminova stated its intention to voluntarily cancel the,
registration of methyl parathion for certain other crops. These include apricots, garden beets,
clover, cucumber, garlic, gooseberry, kohlrabi, pumpkin, rape greens, rutabagas, safflower,
squash, strawberry, sweet potato (24C remains), tobacco and vetch. Since Cheminova has
decided not to support these uses with tolerances, they will not be included in EFED’s methyl
parathion risk assessment.
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Organophosphate insecticides such as methyl parathion are generally highly toxic compounds
which work “primarily by phosphorylation of the acetylcholinesterase enzyme at nerve endings.”
Acetylcholinesterase inhibition interferes with “normal transmission of nerve fibers to innervated
tissues” (Morgan, 1976). Organophosphate poisoning can be fatal to non-target organisms, often
through depression of respiration, or by causing a variety of sublethal effects which may
adversely affect survival. :

The current label includes language warning of the hazards this chemical can pose to human
health, birds, bees, aquatic invertebrates and other wildlife. In response to problems related to
product misuse, Cheminova has agreed to several mitigative measures for the EC formulation in
addition to methyl parathion’s RUP classification. These include the addition of a stenching

agent to allow detection of methyl parathion and to discourage indoor use, the sole packaging of
the chemical in containers 15 gallons and larger, unique tracking numbers on each returnable,
refillable container, and the limitation that no formulation contain more than 5 pounds of the
active ingredient per gallon. Cheminova has also developed an education and product
stewardship program to promote safe and proper use.

The cumulative risk from other organophosphates must be considered along with methyl
parathion under the requirements of the Food Quality Protection Act. Since label warnings and
mitigation measures have already been implemented for methyl parathion, there are fewer
options still available for mitigation of potential human health or ecalogical concerns. Given that
either organophosphate and carbamate pesticides are applied to 70% of the acres treated with
insecticides in the United States (Gianessi, 1997), it is imperative that mitigation measures be
developed to reduce human health and ecological risks to acceptable levels. Possible mitigation
measures are recommended in the Risk Characterization.

EXPOSURE ASSESSMENT )

Environmental Fate Assessment

The environmental fate assessment for methyl parathion is based on acceptable and supplemental
data. A common problem in the metabolism studies was the inability to identify all degradation
products of methyl parathion.” Since methyl paraoxon is a toxicologically significant degradate,
EFED is concerned that methyl paraoxon may be an unidentified degradation product in the
metabolism studies. Although the weight of evidence from supplemental data and open literature
suggest that methyl paraoxon is not formed in aerobic soil environments, EFED believes that
additional aerobic soil metabolism studies are needed to confirm that methyl paraoxon is not
formed.

The major routes of dissipation for methyl parathion are microbial degradaﬁdn, aqueous

"-photolysis, hydrolysis, and incorporation into soil orgmc matter. Methyl parathion degrades
rapidly (t,,< 5 days) in soil and water. It also is expected to photodegrade (t,,~49 hours).in
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aquatic environments. Other degradation processes appear to be less important routes of methyl
parathion dissipation. Methyl parathion slowly hydrolyzed (t,,~68 days at pH 5, t,,~40 days at _
pH 7, t,,=33 days at pH 9) in buffer solunons and slowly photodegraded (tm=61 days) on goil
surfaces.

The major (>10% of applied) degradation product of methyl parathion is 4-nitrophenol. This
degradate is formed through the hydrolytic cleavage of nitrophenyl C-O-P bond. Other minor
degradates (<10% of applied) that have been found in laboratory studies include methyl
paraoxon, monodesmethyl parathion, phosphorothioic acid, O,S-dimethyl o-(4-nitrophenyl)ester,
nitrophenyl phosphoric acid, mono (4-nitrophenyl) ester and CO,. Of these, only methyl
paraoxon is included in HED’s tolerance expression. Methyl paraoxon has only been detected
(2.1% of applied) in the anaerobic aquatic metabolism study. This degradate is formed through a
desulfonation (P=S to P=0) reaction. It should be noted, however, that the amount of methyl
paraoxon denvedby aerobic soil metabolism is not clear at this time. In addition, analyses for

_ methyl paraoxon in two field dissipation studies are questionable because of storage stability
issues.

Methyl parathion is mobile to relatively mobile in soil and thus runoff and leaching could be :
potential routes of dissipation. However, the low persistence of methyl parathion is expected to
limit the extent off-site movement. Supplemental data on parent methyl parathion indicate that it
is very mobile to somewhat mobile [K .8 =230-t0-670 V/kg] in mineral soils.: Since the soils used
in the batch equilibrium experiment were sterilized by autoclaving, conﬁrmatory batch

equilibrium data are needed. Another route of dissipation is the secondary movement through
volatilization of methyl parathion from soil and leaf surfaces. Although laboratory studies

indicate that methyl parathion volatilization is not a major route of dissipation, methyl parathion
has been detected in air and rain samples across the United States. These detections appear to be
correlated to use on cotton, soybeans, wheat, and tobacco.

Methyl parathion, formulated as EC, dissipated rapidly (<1 day) in a field dissipation study
performed in a cotton field in California. Methyl parathion was not detected below 4 inches.
Acceptable field studies have not been performed using the microencapsulated formulation
Penncap-M. :

Status of Environmental Fate Data

The current status of environmental fate data requirements for support of registration of methyl.
parathion is detailed below. Inchxdedmeresponsestorebuttalsthereg:sﬁanthas submitted to
previous EFED data reviews: -

5 Sahsﬁﬂ.

161-1. Hydrolysis (Satisfied)- MRID #0013275,40784501



Phenyl ring-labeled [“C]methy] parathion (radiochemical purity >99%), at 3.87-3.95 mg/L,
hydrolyzed with half-lives of 68 days at pH 5, 40 days at pH 7, and 33 days at pH 0 in sterile
aqueous buffered solutions at 25 C. Major hydrolysis degradates (10% of applied) of methyl
parathion are monodesmethylparathion-methyl and 4-nitrophenol. Impurities and "unknowns"
comprised a maximum of 2% of the applied during the 30-day study. In an earlier unacceptable
study, methyl parathion hydrolyzed in unbuffered distilled water containing 0.1% acetone.
Methyl paraoxon was not detected in abiotic hydrolysis studies.

REBUTTAL: EFED originally deemed the abiotic hydrolysis study (MRID 40784501) to be partially unacceptable
because there was microbial contamination in two replicates of the piH 5 treatments at the termination of the

experiment. The pH 7 and 9 treatments were deemed as scientifically valid. The registrant (Cheminova) stated that
the microbial contamination seen in the two replicates did not represent contamination of the test solution itself, but
inadvertent contamination during the dosing of the bacterial culture plates used to confirm sterility. Thia claim is
based on the fact that the results of the hydrolysis study are consistent with those from the dark, sterile control
aqueous photolysis study (MRID 40805701). Based on the registrant’s calculation, the hydrolysia half-life of methyl
parathion is 68 days in pH S buffer solution. Although the 68 day half-life is extrapolated well beyond the last
sampling point, EFED believes the body of environmental fate data provided by the registrant shows that microbial-
mediated degradation of methyl parathion is expected to be the dominate degradation pathway in soil and water.
EFED believes that repeating abiotic hydrolysis studies in pH 5 baffer solution will not alter the environmental fate

assessment for methyl parathion, 'I‘herefom,ﬂ:chydrolyasdatareqmmmmt:ssaﬁdedatﬂnsm No additional
hydrolysis data are needed.

161-2. Photodegradation in Water (Satisfied) MRID #40809701.
161-3. Photodegradation on Soil (Satisfied) MRID #00061200,00072377,40809702.

[“CTMethyl paraﬂnon(radlochmcalpmtty>99% , at 4.71 mg/L, photodegraded with a half-life
of 49 hours in sterile aqueous pH 5 buffered solutions that were irradiated continuously for 212
hours with a xenon arc lamp at 25 C. In the dark control solutions (incubation conditions not
.described), methyl parathion was relatively stable. Major photodegradation products (8-13%)
were 4-nitrophenol and monodesmethylparathion-methyl. -Unidentified degradates (fractions "A"
and "B", which each contained more than one compound) each comprised up to 38% of the
recovered radioactivity, and radioactivity designated as "remainder", which included paraoxon-
methyl, comprised a maximum of 16% of the recovered. 14CO2 accounted for 18.4-30.9% of the
apphed radioactivity at 212 hours posttreatment, and organic volatiles compnsed a maximum of

3.0-5.3% of the applied.

In two photodegradation studies on soils under artificial light, [**C]methyl parathion
(radiochemical purity >99%), at approximately 14 pg/cm?, degraded with a biphasic half-life of
an initial half-lives of 3.9 to 4.5 days and a secondary half-lives of 8.6 to 24 days on sandy loam
soil when irradiated continuously for 281 hours with a xenon arc lamp at 25-28°C. Methyl -
parathion was stable (t,,=29 to 54 days) in dark controls.

- In a photodegradation study on soil under natural light, [*C]methyl parathion (radiochemical
purity >99%), at >14 pg/cm?, degraded with a dark control corrected half-life of 61 days on
sandy loam soil. The soil was irradiated with sunliglit outdoors for 22 days at approximately 25 C
at Monheim, Germany, beginning July, 1987. Methyl parathion was relatively stable (t,, = 106
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days) in dark control treatments. The major photodegradate was 4-nitrophenol. However,
unidentified radioactivity reached a maximum of 17.8% of the recovered radioactivity.
Unextracted methyl parathion residues comprised a maximum of 20.1 to 41% of the applied
radioactivity. At 281 hours posttreatment, '“CO, totaled 2.0 to 16.1% of the applied radioactivity,
and organic volatiles were <0.1%.

REBUTTAL: EFED deemed the photodegradation in water (MRID 40809701) and photodegradation on soil (MRID
40809702) studies to be upgradable with submission of the following information: 1.) Information concerning the
mcubaﬁoncondxﬁonsofﬂzcda:kconh‘o]s,2)Mmtmsﬂyofﬂichghtmchmgthesamplesj)Thewavelengﬂ:
distribution of the light source for the entire visible spectrum; and 4.) A comparison of the light source to natural
sunlight for the entire visible spectrum. In addition, EFED stated in the review of the photodegrsdation on soil
study that “no evidence was provided to suppart the characterization of unidentified degradates (comprising up to
16% of the applied) as diffusc radioactivity” in the photolysis on soil study.

The registrant reported that “the dark controls were performed in the same quarz (sic) vessels” as the experimental
samples where aluminnm foil was used to exclude light. Although the incubation conditions were varisble, the
stability of methyl parathion in dark control treatments suggest the scientific integrity of the study design was not
compromised. Cheminova also provided a graph showing the intensity of a light from an Xenon lamp at
wavelengths from 290 to 400 nm because methyl parathion absorbs light at wavelengths up to 380 nm. The xenon -
light in the study was as much as 37 times greater than that calculated for natural sunlight within the methyl parathion .
light absorption band. The registrant notes that “the calculated half-life.of 2.1 days (49 hours) was comparsble to
the 2.8 day half-life calculated according to Zepp and Cline using the quantum yield of photodegradation in wates...
and the UV-absorption spectrum of parathion methyl”, While the intensity of the light source waa diffesent than that
of natural sunlight, the use of a xenon lamp is consistent with EPA. guidance (Pesticide Reregistration Rejéction Rate
Analysis, 1993). The registrant also provided all the HPL.C chromatograms. EFED believes the HPLC
chromatograms support Cheminova’s contention that only peaks for methyl parathion and paranitrophenol are
distingnighable above background. Thuaﬁxc,ﬂacphotodegmdaﬁmmwaluandphstodeyadaﬁcnonsmldm
reqmmnmtsarcsabsﬂed,andmadd:hmaldatammededatﬂnshm

162-1. Aerobic Soil Metabolism (Upgradable Supplemental)-MRID #41735901.

Ring-labeled [*C]methyl parathion (radiochemical purity 97.2%) degraded with a registrant
calculated half-life of 4.7 days.in sandy loam soil that was incubated in the dark at 25 C. Since
methyl parathion degradation appears to be biphasic, EFED recalculated a half-life of 3.75 days
for methyl parathion using non-linear fitting techniques of the first-order degradation kinetic
model to non-transformed data. Minor degradates (<10% of applied) were 4-nitrophenol and
0,0-bis(4-nitfophenyl)-O-methyl phosphorothioate. Unidentified degradates ("solvent front")
each comprised up to 4.97% of the applied radioactivity. Unextracted radioactivity in the soil
was a maximum of 38.72% of the applied at 1 month posttreatment. Unextracted methyl
parathion was predominately detected in the fulvic acid (31.9-15.7%) and humin fraction (38.5 to
45.1%). At 6 months posttreatment, volatilized *CO, totaled 62.72% of the applied, and organic
volatiles totaled 1.37% of the applied.

REBUTTAL: Cheminova reported a half-life of 4.7 days in a sandy loam. After farther review of the aerobic soil
metabolism data (MRID 41735901) and the registrant’s rebuttal, EFED found the serobic soil metabolism data to
exhibit a biphasic degradation pattern. Therefore, EFED recalculated a half-life of 3.75 days using non-linear fitting
tecbmqnesofd:cﬁrst—mda‘dcgmdmhmucmoddtommsﬁxmoddm Because of uncertainties associsated

mmmmm@mwmmmﬁmm“wmmmmm :
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identity of degradates in the aerobic soil metaboliam study. The aerobic soil metabolism (162-1) data requirement
provides upgradable supplemental data on the metabolism of methyl parathion. The dats requirement can be
fulfilled with the submission of additiopal data on the identification and quantification of degradation products of
methyl parathion.

162-2. Anaerobic Soil Metabolism; not required if Anaerobic Aquatic Metabolism is made
acceptable by the submission of supplemental data.

162-3. Anaerobic Aquatic Metabolism (Not Sétisﬁed)- MRID #41768901.

Uniformly ring-labeled ['“C]methy] parathion (radiochemical purity 95%), at a nominal
concentration of 10 pg/g, degraded with a half-life of 12.2 hours in flooded sandy loam soil (10 g
soil:20 mL water) that was incubated under anaerobic conditions in the dark at 25 + 1 C. Methyl
parathion (50% EC, Metacid), at 25 ppm, degraded with an observed half-life of 1-2 days in
flooded alluvial soil incubated at 28 + 4 C for 12 days. The major degradate of methyl parathion
was p-nitrophenol. Minor degradates (< 10% of applied) of methyl parathion are S-methyl
parathion; O,0-bis-(4-nitrophenol)-O-methyl-phosphorothioate; methyl paraoxon; ammo-methyl
parathion; and S-phenyl-methyl parathion. Five unidentified degradates (Unknowns 2-6) were
detected at maximum concentrations of 1.2-14.4% of the initial radioactivity. At 12 months
posttreatment, unextracted [*“C]residues in the soil totaled 75.2% and "CO, totaled 2.74% of the
initial radioactivity. Unextracted ["*C]residues in the 14-day and 9-month samples were
predominately detected in the fulvic acid (13.2-15.3%) and humin (20.1-20.2%) organic matter
fraction. No organic volatiles were detected (detectlon limit not reporte’d)

REBUTTAL: EFED indicated the anaerobic aquatic metabolism study (MRID 41768901) was not acceptable
because formal storage stability studies were not provided in the original study submission and numerous degradates
were not identified in the study. The registrant (Cheminova) stated that methyl parathmn was stable when stored
frozen in the original samples and was not stable in separated frozen extracts of soil and water. According to the
registrant, the samples that led ABC laboratariés to conclude low stability methyl' parathion were taken from frozen
reserve samiples ( water and soil combined samples). The registrant submitted data that showed methyl parathion- in
water was stable (106% recovery) after a ten month storage period. The registrant claims that soil stability studies
are not needed because soil samples ( Days 0 through 7) were extracted immediately, stored frozen, and analyzed
within 8 days. EFED believes the reg15trant s rebuttal on existing storage stability study data is confusing and
contradictory because 1.) the registrant is not clear about the difference of methyl parathion stability in original
samples and separated soil/water extracts and 2.) the registrant did not provide a reason that storage stabilities in soil
are not needed. The registrant also stated that degradates were not identified because the degradat% were less than

10% of an exaggerated application rate (20 lbs ai/A). Since the application rate is 10 ppm in the study, all
degradates with concentrations exceeding 1 ppm should be identified. Based on the prevmus EFED review, there
are degradates (Unknowns 2-6) with concentrations approaching l 63 ppm.

EFED believes the anaerobic soil metabolism study (MRID 41768901) prov1des unacceptable data on the anaeroblc
metabolism of methyl parathion and its degradates. The study can be upgraded with 1.) submission of new storage

" stability studies or a complete clarification on the stability data submitted in the registrant’s rebuftal and 2.)
identification of all degradates exceeding 10% of the application rate (Unknown 2).

162-4. Aerobic Aquatic Metabolism (Satisfied)-MRID# 0013361, 00128789, 42069601

Radiolabeled methyl parathion degraded with a half-life of approximately 4.1 days in sandy loam

%
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soil that was flooded with water incubated for 30 days in the dark at 25°C (MRID 42069601).
Methyl parathion was primarily associated with the soil fraction; it was not detected in the flood
waters after 2 days posttreatment. The only degradate identified was paranitrophenol.

REBUTTAL: EFED deemed the aerobic aquatic metabolism study (MRID 42069601) to be unacceptable because
the major degradates (> 10% of applied) were not identified. The registrant (Cheminova) responded that they
believed the Agency had misread the data. They note that the table shows that a maximum of 8.8% of applied
radioactivity in the soil extracts remained at the TLC origin, not 14.2%. Upon further review of the data, EFED
concedes that the registrant is correct. The maximum remainder at the TLC origin was 8.8%. The 14.2% in the table
referred to paranitrophenol. Therefore, the aerobic aquatic metabolism (162-4) data requirement is fulfilled at this
time. '

163-1. Leaching and Adsorption/Desorption (Not Satisfied-Supplemental)-MRID 40999001

Based on batch equilibrium experiments conducted using autoclaved soils, [*“C]methyl parathion
(radiochemical purity 98.8%), at 1.86-19.1 ug/mL, is expected to be very mobile in sand and
sandy loam s0il:0.01 N calcium chloride solution slurries and mobile in silt loam and clay loam
soil:solution slurries (3:10 for sand and sandy loam soils, 1:10 for silt loam and clay loam soils)
that were equilibrated for 24 hours-at 25 C. Freundlich K, and exponential (1/n) values were
0.574 (1/0=0.96) for the sand soil, 1.82 (1/n=0.909) for the sandy loam soil, 7.09 (1/0=0.917) for
the silt loam soil, and 8.71(1/0=0.961) for the clay loam soil. Since there is a correlation of
methyl parathion sorption and soil organic matter content, it is appropriate to use the K . model
for describing methyl parathion sorption (Sanchez-Martin and Sanchez-Camazano, 1991). K
values were 230 for the sand soil, 456 for the sandy loam soil, 591 for the silt loam soil, and 670
for the clay loam soil. Following desorption in pesticide-free calcium chloride solution for 24
hours, 43.12-54.26% of the radioactivity that had been adsorbed to the soils was desorbed from
the silt loam and clay loam soils, 57.23-67.84% was desorbed from the sandy loam soil, and
98.62-112.35% was desorbed from the sand soil.

In earlier supplemental soil column studies, methyl parathion was mobile in sand and relatively
immobile in sandy loam, silty clay loam, and silt loam through 30 cm soil columns eluted with
15.7 inches of water (MRID 00071198). Methyl parathion was only detected in the leachate of
the sand soil. Open literature data indicate that methyl parathion sorption on soil is correlated to
soil organic matter content (Sanchez-Martin and Sanchez-Camazano, 1991). Methyl parathion
had an average K, of 697 ml/g across 8 mineral soils. In contrast, methyl paraoxon sorption was
correlated to clay content. Methyl paraoxon had distribution coefficients (K,s) ranging from 1.77
to 14.3 m]/g in 8 mineral soils..

REBUTTAL: The adsorptxon/desorpuon study (MRID 40999001) was deemed to be unacceptable because the test soils
were autoctaved before use in the study. The registrant responded that the study was performed according to current
- EPA guidance. Although the study was performed under then-current EPA-guidelines, EFED believes that the
adsorption/desorption study provides supplemental data on the mobility of methyl parathion in soil. Batch
equilibrium data are needed to confirm that autoclaving effects on soil did not alter the soil sorption affinity of

methyl parathion. Additionally, there are no mobility data for the degradates of methyl parathion. Therefore, the
batch equilibrium/soil column (163-1) data requirement is not fulfilled at this time. Additional batch equilibrium
data are needed for methyl parathion to serve as confinmatory data. Aged residue mobility data are needed for °
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toxicologically significant degradates (methyl paraoxon and p-nitrophenol). Since the aged mobility data may be
used in 2 quantitative environmental fate and transport assessment, batch equilibrium data are preferred.

163-2. Laboratory Volatility (Satisfied)- MRID #42264201, 41194001

Methyl parathion, formulated as 4 1b ai/gallon EC, volatilized slightly (<0.51% of applied) from
a Sesquatchie sandy clay loam soil that had been moistened to 50 or 75% at 1/3 of field capacity
and then incubated in the dark at 25°C for 9 days. The maximum air concentration and volatility
rate of methyl parathion was 55.88 pug/m* and 0.0128 pg/cm?hour, respectively, when incubated
at 75% of the soil water holding capacity and 300 mL/minute air exchange rate.

163-3. Field Volatility-(Not Satisfied)-MRID 41194001

Methyl parathion, applied at 1 Ib ai/A either as EC or MCAP formulations (concentration of
methyl parathion in the formulations not specified) to tobacco plots (soil not characterized) near
Raleigh, North Carolina, volatilized with maximum mean air concentrations (110-cm sampling -
level immediately posttreatment) of 7400 and 3800 ng/m? for the EC and MCAP formulations, .
respectively.

In a USGS review, methyl parathion has been detected in air samples in Alabama; Florida, and
Mississippi at concentrations ranging from 5.4 to 129 ng/m’® (Majewski and Capel, 1995).
Methyl parathion in air also was detected (0.4 to 42 ng/m®) throughout the southeastern United
States. Methyl patathion has also been detected (1.60 pg/L) in Iowa precipitation. The USGS
suggested the methyl parathion concentrations in air tend to correspond with methyl parathion
use areas associated with cotton, soybeans, wheat, and tobacco productio’n '

164-1. Terrestrlal Field Dlss1patlon (Pamally Satlsﬁed)- MRID 41481001 41752501,
41481002, 41752502 o o _ . .

Methyl parathion rapidly dissipated with a half—life of a_pprpximately 1 day from plots of sandy
loam soil located in California following the last of six applications of methyl parathion (4 Ib/gal -
EC) to cotton at 1 Ib ai/A/application (total application 6 Ib ai/A). Supplemental field dissipation
data indicate that methyl parathion (4 Ib ai/gal EC), applied at six weekly applications at

1 Ib ai/A/application (total 6 Ib ai/A) to cotton on plots of loam soil located near Steele,
I\/ﬁssouri,'beginning Tuly 28, 1988, decreased from an average of 0.052 ppm immediately
following the last treatment to below the detection limit (0.05 ppm) by 1 day following the last
treatment in the surface 4 inches of soil. Methyl parathion was not detected in the soil by 7 days
posttreatment. Methyl parathion did not appear to accumulate or move into the soil as a result of
repeated applications.

Rebuttal: The terrestrial field dissipation study in Missouri (MRID 41481002 and 41752502) was deemed not
acceptable because the concentration of methyl parathion in the soil immediately following the final application was
too low-to establish a pattern of decline. The registrant responded that the rapid dissipation of methyl-parathion in
the Missouri study is consistent with the results of the California terrestrial field dissipation study, which was deemed
acceptable. The registrant believes that the differences between the two studies are slight enough that it would be

o 14\



inconsistent to ask that the Missouri study be repeated. However, EFED believes the data from the two studies are
different. The residues measured in the California study do in fact show a recognizable decline, from an original
average concentration of 0.37 ppm on day 0 to 0.085 ppm on day 35, the day of the sixth and final application. The
Missouri study showed no such evidence of decline. The average residue concentrations on days 0 and 7 are 0.039
and 0.030 ppm, respectively; these “averages” include assumed concentrations of 0.0 ppm for detections below the
0.05 ppm level of detection (LOD). The average residue concentrations thereafier rise and fall near the LOD until
the final, day 35 application. The average concentration measured on that day was 0.052; from day 36 onward the
residue concentrations are below the 0.05 ppm LOD. Therefore, a clear dissipation pattern was not established for
methyl parathion in the Missouri study. Additionally, a major route of dissipation was not established in the Missouri
study.

The terrestrial field dissipation study in Missouri (MRID 41481002 and 41752502) provides unacceptable data on

the field dissipation behavior of EC formulation of methyl parathion. The California field study (MRID 41481001

and 41752501) partially satisfies the field dissipation (164-1) data requirement to support reregistration of the methyl
parathion EC formulation applied at a single application rate of <1 Ib ai/A with a total seasonal application rate not

to exceed 6 Ib ai/A. Since methyl parathion is used under a broad range of geographical and agronomic conditions,

an additional field dissipation study is needed to support reregistration of the EC formulation of methyl parathion.

Field dissipation studies are also needed to support reregistration of Penncap-M (microencapsulated) formulations: .
of methyl parathion. EFED notes the registrant (ELF ATOCHEM North America) submitted incomplete field s
dissipation study for Penncap-M (FAX from V. Banks, 4/27/98). If methyl paraoxon, however, is detected in
additional aerobic soil metabolism studies then additional field dissipation studies will be needed to evaluate the fate .~
. and transport of methyl paraoxon. :

164-2. Aquatlc Sediment Dlss1patlon (Satisfied)-MRID #41481003 and 41752503

Methyl parathion dlSSlpated from irrigation water with an observed half- hfe of approximately 1
day following the last of six weekly treatments of methyl parathion (4 Ib ai/gal EC) at

0.751b aJ/A/apphcatlon (total 4.5 Ib ai/A) to plots of irrigated (6-inch depth) sandy loam soil that _
was planted to rice and located near Madera, California; methyl parathion had totally dissipated.
from the irrigation water by 7 days post-treatment. Methyl parathion dissipated from irrigation
water with an observed half-life of <7 days following the last of six weekly treatments of methyl
parathion (4 Ib ai/gal EC) at 0.75 Ib ai/A/application (total 4.5 Ib ai/A) to plots of irrigated (3-
inch depth) loam soil planted to rice that were located near Steele, Missouri. Methyl parathion
did not accumulate in the water as a result of repeated applications. The degradate p-nitrophenol
was isolated in the irrigation water.

Rebuttal: Aquatic fiéld dissipation studies (MRID# 41481003 and 41481004) were deemed unacceptable because

_ storage stability studies are needed for water and plant samples. The registrant (Cheminova) submitted a
supplemental storage stability study for two water samples from the Missouri aquatic field dissipation study. These
data indicate methyl parathion concentrations ranged from 72 to 93% in original samples and samples stored frozen
for 11-13 months, respectively. The extraction procedures were slightly modified from the original study; acetone
extractions were reconcentrated in toluene for GC analysis. Since the water Samples were analyzed within 48 days
after sampling, the registrant contends the supplemental stability data indicate methyl parathion is stable in water.
EFED believes these data in conjunction with soil storage stability studies provide acceptable storage stability data

for methyl parathion in water and soil samples. However, the soil storage stability of methyl paraoxon is margmally
acceptable in the aquatic field dissipation study (MRID# 41481003) In future studies, the registrant should provide
storage stability studies of methyl parathion and its degradates in water and soil. .

The registrant believes that storage stability studies in plant samples are not needed because methyl parathion
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dissipated rapidly in water and soil samples and hence was not available for plant uptake. EFED believes that plant
storage stability studies are needed to assess the impact of sample storage on plant residue concentrations. The
registrant also believes that air and soil temperature data submitted in the original study are adequate for the field
accumulation in irrigated crops portion of the study. EFED believes that climate data should bracket the whole study
period.

The aquatic field dissipation studies (MRID# 41481003 and 41481004) provide marginally acceptable data on
dissipation of methyl parathion in aquatic environments. These studies do not provide reliable data on methyl
paraoxon.

165-4 Accumulation in Fish (Satisfied)-MRID #41001901.

Bluegill sunfish exposed to radiolabeled methyl parathion at 0.104 mg/L had steady-state
bioaccumulation factors of 39X in edible tissues, 108X in nonedible tissues, and 71X in whole
body over a 28 day accumulation period. Steady-state conditions were obtained within 3 days.
Radiolabeled residues in whole fish tissues were identified as 0,0-dimethyi-0-4-nitrophenyl
phosphorothioate (methyl parathion 22.6%), 0-methyl-0-4-nitrophenyl phosphorothioate
(46.3%), 0-methyl-0-4-nitrophenylphosphate (5.7%), 4-nitrophenol (18.1%), and 4-NP-
gluconuride (1.2%). Unextracted residues represented 6.1%.

WATER RESOURCE ASSESSMENT
First-Tier Water Assessment for Methyl Parathion
SURFACE WATER ASSESSMENT FOR METHYL PARATHION:

EFED uses the GENEEC screening model to estimate surface water concentrations for first-
tier exposure assessments. GENEEC is a screening model designed by the Environmental Fate
and Effects Division (EFED) to estimate the concentrations found in surface water for use in
ecological risk assessment. As such, it provides upper-bound values on the concentrations that
might be found in ecologically sensitive environments because of the use of a pesticide. It was
designed to be simple and require data which is typically available early in the pesticide
registration process. ‘GENEEC is a single event model (one runoff event), but can account for
spray drift from multiple applications. GENEEC is hardwired to represent a 10-hectare field
immediately adjacent to a 1-hectare pond that is 2 meters deep with no outlet. The pond
receives a spray drift event from each application plus one runoff event. The runoff event
moves a maximum of 10% of the applied pesticide into the pond. This amount can be reduced
due to degradation on the field and the effects of soil binding in the field. Spray drift is equal
to 1 and 5% of the applied rate for ground and aerial spray application, respectively.

Modeling results indicate that methyl parathion has the potential to move into surface waters.
This estimate is based on the maximum application rate for cotton, which represents the
highest application rate for any crop used to support residue tolerances. Coincidentally, cotton
also accounts for the majority of methyl parathion use in the United States, according to data
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provided by Cheminova. EFED notes that higher use rates are reported on product labels but
the registrant has stated they will not support rates greater than those defined in crop residue
studies. Based on the inputs shown in Table 1 the peak GENEEC estimated environmental
concentration (EEC) of methyl parathion in surface water is 452 ppb (Table 2). This was the
value recommended to HED as the highly conservative Tier I estimate of acute drinking-water
exposure for their human health risk assessment. EFED recommended a highly conservative
Tier I chronic drinking-water exposure estimate of 50 ppb, based on the 56 day average
GENEEC value obtained with the highest use-rate for methyl parathion.

Table 1: GENEEC Enmonmental'Fate I put Parameters for, Methyl

_-_Parathion:

DATA INPUT DATA SOURCE

INPUT VALUE | ASSESSMENT
Application Rate 3.0 Ibs ai/A Cheminova
Maximum Number of 10 - Cheminova
Applications

lication Interval 3 days Cheminova
Batch Equilibrium (Koc) 230 mL/g* . Acceptable MRID 40999001
Aerobic Soil Metabolism t, = 1125 Supplemental MRID 41735901
days** i :

Solubility " 60 ppm Acceptable Reported by registrant
Aerobic Aquatic Metabolism t,, = 4.1 days Acceptable MRID 41768901

si. - : = 49

* The smallest K, value was uSed in order to produce the highest (most conservative) exposure
value. .
** Half-life is upper 90th percentile prediction.

GENEEC 56
Day EEC (ppb)

GENEEC Peak
EEC (ppb)

App. Rate
(Ibs/ac) Apps/

|Cotton | 3.0 |10 ]3' | 452.05 50.28

Tier II Estimated Concentrations for Surface- Water Exposure Assessment: Since the
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EECs derived from first-tier GENEEC simulations were above HED's levels of concern
(LOC:s) for drinking water, Tier Il EEC’s were calculated using PRZM 3.1 to simulate the
agricultural field, and EXAMS 2.97.5 to simulate fate and transport in surface water. Each
Tier IT assessment simulated a single site which represents a high exposure scenario for the use
of methyl parathion on a particular crop. The weather and agricultural practices were ‘simulated
over multiple years, in this case 24 to 36, so that the probability of an EEC occurring at that
site could be estimated.

Nine application scenarios were simulated, using crops which represent more than 80% of
methyl parathion use in the United States. The EEC’s derived from these simulations were
lower than those generated by Tier | GENEEC runs, with the exception of that for methyl
parathion on cotton (see Table 5). Seven further crops have methyl parathion application rates,
numbers of applications and application intervals identical to one of the nine crops simulated.
The EEC’s generated from the nine scenarios can be used as surrogates for these seven crops,
recognizing that these crops might not be grown on the same soils.

Tier 11 sﬁrface—water concentrations estimated from the PRZM-EXAMS screening models for:
human health risk assessments, based on the cotton scenario, are 214 ppb for acute exposure, "
and 4.2 ppb for chronic exposure

Details of Specific PRZM-EXAMS Scenario Input Parameters

EFED has prepared standard PRZM input files for the following nine crops: cotton, corn,
alfalfa, peaches, potatoes, pecans, cherries, grapes and sweet potatoes. While the locations
used to build these scenarios may not represent areas of greatest methyl parathion use, they are
located in states where methyl parathion is registered for these uses. Soils and weather data
for these standard scenarios were extracted from the program PIRANHA, an input shell -
developed by ORD-Athens for the PRZM model. EFED has prepared draft summary
documents which describe the input parameters used to develop the standard scenarios. Once
these documents have been finalized, they can be provided upon request.

The nine input files were adapted to simulate the application of methyl parathion for the
respective crops and states represented in the standard scenarios. Chemical-specific input for
methyl parathion was derived to the greatest extent possible from the environmental fate
database submitted to the EPA by registrant Cheminova. Application rates, numbers of
applications, and application intervals simulated were consistent with the maximum values
requested by the registrants for establishing tolerances. Planting and harvest dates; and likely
dates of methyl parathion application, were chosen based on conversations with academic and
extension crop specialists, usage data provided by the registrant and grower groups, or by
back-calculating from the pre-harvest interval for a particular crop. Further details are
presented below: ‘ '

c] . ]_s ) .ﬁ I
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Persistence and mobility numbers used in the first-tier GENEEC simulations were also used
for the Tier II assessment. Chemical specific input parameters for PRZM and EXAMS are

summarized in Table 1. Certain assumptions were made for chemical dissipation parameters
included in PRZM 3.1 but not GENEEC:

1. The aerobic soil-metabolism half-life of 11.25 days was used for the adsorbed and dissolved
half-life throughout the soil column. Subsoil layers were assumed not to be anaerobic, as the
deepest soil column simulated was only 150 cm deep;

2. Volatilization from the soil or foliage were not simulated (set to zero). EFED assumes that
aerobic soil metabolism studies are not performed to account for volatilization, which therefore
should be reflected in the aerobic soil metabolism half-life. -

3. Dissipation pathways such as plant uptake and foliar degradation were not simulated;

4. Foliar wash off of 0.5 cm™ was 'simulated., although data exists showing complete wash off
of organophosphate pesticides with the first 0.1 cm of rainfall.

5. A conservative application efficiency of 95% was assumed for all application methods. As
for GENEEC, drift from aerial applications was assumed to be 5% of the applied ‘mass of
methyl parathion. Drift from ground or airblast applications was assumed to be 1% of the
applied mass. A 95% application efficiency for aerial spray was derived from Spray Drift Task
Force data (MRID 43803501) (Personal Communications with Dr. R. David Jones, 11/23/98).

PRZM and EXAMS require that degradation half-lives be converted into rate constants. The
aerobic soil metabolism half-life of 11.25 days (as explained above) was converted to a daily
rate constant for PRZM 3.1 by the equation 1n 2/(T,,,). The aerobic aquatic (input variable
KBACW), anaerobic aquatic (KBACS), and photolysis (KDP) half-lives for EXAMS were
converted to hourly rate constants using the formula [n 2/(T,,, x 24). Hydrolysis half-lives at
pH 7(KNH) and pH 9 (KBH) were converted to rate constants by solving two simultaneous
equations with the stable pH 5 (KAH) constant set to zero.

-

Cotton

This input file was adapted from EFED’s standard PRZM scenario for cotton grown on the-
Loring silt loam in Mississippi, dated October 20, 1997. This soil is located in Major Land
Use Area (MLRA) 134. However, weather data from Major Land Resource Area (MLRA) 131
is suggested for this standard scenario, as it represents a closer weather station (Jackson, MS).
PRZM-EXAMS was run using both weather files.
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Table 3: Agronomic Modeling Input' Parameters for .Cotton

Crop Planting Dates Harvest Dates Application Application
Dates Method
Cotton April 15 to June 5 Sept. 20 to 25 | June 10 to 20 Aerial
July 20-

Local dates for planting and harvesting cotton, and likely dates of methyl parathion
application, were provided by Dr. Mike Williams, Extension Entomologist of the Mississippi
State University cooperative Extension Service (Table 3). This PRZM simulation reflects the
maximum label rate (3.0 1b ai/a), number of applications (10/year) and application interval (3
days) sought by the registrants for methyl parathion on cotton. Dr. Williams noted that these
usage parameters do not reflect what is actually used on cotton in Mississippi. He indicated
that one or two applications might be made at the “pinhead square” stage of cotton growth, and
then up to 5 more times starting on July 20th. Each of these applications are typically made at
a rate of 0.25 to 0.5 Ib ai/a, not the label maximum of 3.0 Ib ai/a. Dr. Williams indicated that .
he is not aware of any situation in which methyl parathion was applied at a rate greater than
1.5 Ib ai/a. . ‘

Atochem reports that typical applications of Penncap-M -are at 0.25 to 0.5 Ib ai/a by ground .
spray. It should be noted, however, that aerial application of the EC formulation dominates the
market.

1

Corn

This input file was adapted from EFED’s standard PRZM scenario for corn grown on the
Cardington silt loam in Ohio; dated January 16, 1998. Thirty-six years (1948-83) of weather
data from MLRA 111 are used for this simulation. Application dates used in this simulation
reflect the average pre-harvest interval (30 days) reported to EPA by EIf Atochem, registrant
of Penncap-M (Table 4).

Table4 ' ters _

Crop Emergence Date Application Application
Dates Method

Corn May 16 . October 11 Sept. 1 to,11 Aerial

This PRZM simulation reflects the maximum label rate (1.0 Ib ai/a), number of applications
(6/year) and application interval (2 days) sought by the registrants for methyl parathion on
corn. In their QUA + response, Atochem states that application is made from July to August at

= 2548
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rates of 0.25 to 0.5 b ai/a. For sweet corn, typical use is 0.5 to 1.0 1b ai/a later in the season,

with one or two applications being typical. Food processor Del Monte reports that they use 0.5
to 0.75 1b ai/a only once per season on 10% of their crop, while competitors use 0.5 to 1.0 Ib

ai/a 1 to 4 times a year, on 50% of their crop.

Alfalfa

This input file was adapted from EFED’s standard PRZM scenario for alfalfa grown on the
Fury silty clay loam in Oregon, dated January 15, 1998. Thirty-six years (1948-83) of weather
data from MLRA 23 are used for this simulation. Application dates used in this simulation
reflect the average pre-harvest interval (15 days) reported to EPA by EIf Atochem, registrant
of Penncap-M. Emergence, maturation and harvest dates were provided to EFED by Dr. Ben
Simko, Extension Entomologist with the Malheur County, OR Cooperative Extension (Table
5).

Table 5: Agronomic Input Parameters for